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Abstract of JP 7239866 (A) 

PURPOSE:To provide a device and method for 
preparing disassembly/assembly drawing with which 
the disassembly/assembly drawing of an assembled 
composite object composed of plural parts can be 
easily prepared. CONSTITUTION.This device is 
provided with an input part 101, shape data memory 
105 for storing the shape data of parts consisting of 
the assembled object, memory 106 for storing 
assembly process data composed of assembling 
parts and assembling directions, arithmetic part 102 
for displaying the assembled object on a display part 
based on the shape data, and means 109 for 
deciding the arranging positions of disassembling 
parts constituting the assembled object based on 
the assembly process data and the shape data, and 
the disassembly/ assembly drawing is displayed on 
the display part corresponding to the decided 
arranging positions.; Thus, the 
disassembly/assembly drawing can be automatically 
prepared, and man-hour for preparing the 
disassembly/assembly drawing can be reduced. 
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T , BdflEffl.iiiHi*»6R-r S Wfi©#»ttie«Enffi!K* 
ffi- )i v«b\iV' ^2^2;M2. 2<-.2.r £ iSSSBfcWf 5t« 

fl to 

- * «rHB«*r SJBtt-r- 9 * * U k, EuSd^r 1 - ? ic 
^ T ffi i 5?i * fiiSSP S/rVT S 81 WftP % fi -r 5 t O 

fi*tt$-r s bpa** ttwa him tvmmmic -r s ibo 

%>c-h &m ft w« i'aW^^:^ 

i.k-ii ^ t a 1 u p u p * s^nP t c ^.j'rr § }«e sp# ft" -r £ t <o 

* , liurBf^x- £ Rtf iiuiE Ati 2 ti fcta«J>3 InJ-r- £ 

Mot ^ t 11 ,«„», * a ;s ^ 1 c s ^it? ft p* < / -r 5 1 ^ 



> \YhB>mtc \n m'Wki'Mti t hi KM t <nKfticit 
20 icfci ^T, (|ijgdgppp^ffiujii)t ; kffl w T^-fM] k^ S a5 581 

m J E S(5 I ^13 ^ mJ Pi^ ^: ^ ^ ^" ^> ^ t . mdik 

LVi-iltrfi 1 0] AtjftPk, $fiJy 1 v I ^^^Mt-^ftP( l ^lWS« 
T^-^^Sd'tST^mtt-?-^^^^ k, HundF^X-r— ^ 

[ c ii 0 1- t » >y p^p * ^;-^ap tc *>Tx-r ^ i^e sp ^ *t t^fe 

ffiiv r.^:x— ^^g'd^i-Sffi-vrj/.S^^^-tU k. hu 
Kflg^-r-" ^ ^ ^ U rt^ffl^ttSfPfflO^^-r- ^ 

M t ■ t ftPSi k ^ ffittift" % ;]< 46 5 Jgttffi \$i & T-® 
^knij3d«v;-/j'[p]^^ h/l/h^li^iSL, 

n / i ffl fi ti k /j > fi a t a i a f i a h ^ m ft % >R*b, >mrz#. 

m^mdt<^mzt<^ zct mm t-?z> ftmm >m 
{lamina 

50 C,iVi : ;]<iL'i 1 H .k)3i%k. ai.^A^ffii^T^ftPi'n^^^tt 



(3) 
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ic tt^ i - t Mai rii 1 ! *Ws<m^m.^~t z> fan as* { / *r « t 

[0 0 0 1 ] 

imm±(Dmmmn *&wit. &&&&&& zmffcz 
n § ffl ±r p u n omm^mmum iz & t -t s us vr-xis, fs^^ 

[0 0 0 2] 

£>ft£c fikfc. #«¥*B£iatt, KficDSlizpq^gPrSI^^ 

T fF/jg b T I- ft c £ ft , iS*F V l± C A DvXf A tfSltih 30 
rSiitlC/lJl^ft, X^tlC A D^X-rA^)|Jl>Tf^^b 

fe»p c &^«lir.^:T f ;b*mJtL. d oy^kit c a DyXf 
A TfF fig L ft -r— £ * 7t ( c n - ffl t r-^f- j I $ & # j&l 

T V/ SrffoS b T t ^5 „ 
[0 0 0 3] 

A r ftM ffi :\L m * ft &g b T i ^ ft ft &6 I c , #- I c fl# A * 
^oft, $ft, -.^/c C A DyXf A T fig b ft ft I V/; 
mWJgtt^- £ *f IJMJ-Tftlf, < <h 1 l^iVi^Jgtt* 40 

*< ^Slifti^ SPp7i^t l i o^^u-^^ii/J 
[n] t »»j**ffi>^ b r s -i± § ft 46 r-iiii A s A^ A 1 -D 
ftc S ft, »^*MaK^i:ft^llK*«3^LTi^aPS 
T(±, S4Vr-f-/HM^U-; bl ^> if -9 ^*Jg^*MT»:f35*r S 

v\ ^iiK^m^saic^^tfi^K^A^-Tfi-: o w*r ft 

[0 0 0 4] *«WJO[I«»^ «ltir-T-ll|ri*SWJcfiS l KT 
Sci:ic3o§ :) 50 



[0 0 0 5] 

[SM^»i**r^ft460^IS] *»H8tt, Atjg^, ffl 

s»j*a5«w-r 5t©ci3t^ fflicxg^— * 
s s n ft mnum ic is b t us a m * tu isa^gp tc » 

X^ « ct "9 tC b ft £ t % c 

[0 0 0 6] ftftWtctt, MiEHHAxex-^ii, g|5S, 
©ffliLlB* fil*^ fR] i: ^ e 4 D , MIEBSiTlfaB^/g-T- 

^a*ftMybnca^^Tirj8affliip a p^«^^ 

fiugiXT^Wtt^tcT^^o^^p^fig^^ 

b , u«?n/c SPa n p ^ PI ( XL IE b T » WPffi il EI ^ fj ffi 
[0 0 0 7] 

[f^ffl] *5MJt-i:ntf. mnmnm^micx^y m 

n , * 46 £ ft ft 7 2 »fc S-^l ^ T hij SBffl V/;a ^rPfig-T 5 SP 

p u p * ftffim.iL m ± t» dPKJBtc *r s o*fiEaraoraPH 
* ft, ' s ftftSPn^iiigpitc is b r ^Wfflfi: 

[0 0 0 8] 

figo— *fififW«r^*T 0 A^Jif! l 0 l ti, 

v ^7 x7^XL--f7j^ b ©Stf** D iitFWSgts ck tf a fa 

?*SltffiSS(RT*«l5g'rao «»lfi« 1 0 2«, C P 
UTMU riBDSiSiWl 0 3(crEtS^ftftyp^^Aic 
cfcoT,!Lll3afi[i v i 1 0 3 r A J O t 1 — ^ ^rf^P- b ft D > A^J^ 
Si 0 lM\**tKl 0 4 tO)T—2o^ij%tO%ft 
v c 1 0 3 te. R A M^SI-T^V X ^^FT*#tfig 

b. ^nyyASfff-^^Slt^. HttgR 1 0 4 
ti, C R T^«7Sft«*iaM*(R*7n*y b--rV X 

[0 0 0 9] gBlfiSR 1 0 3 (Cii, ff^tt^-^ 10 5, 
Sl.-ft-TMiM-r-* 10 6, Mf-^Aij7°ny7L 1 0 
7, (JI.'/^KfiWj^n^LlOS, filftftlVn'^jftyn 
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109, fimmmm^-fuv^K i i o*«« 

So Ifiil^Kt-r-^ 1 0 6 8Iii^|i[fiJt^tc3»iMftl5itfi 
111. ffitt^ftl 1 2*fatt"r« 0 ffJtt^-^A/j^ 
n^A 10 7B, A^jKB 1 0 1 fr&ffljfcffitOftHtt 
$8*^5ii*^ £ i o 5tc+&ttTS 0 

0 6«CtS*flfSo ffi^gPn°n©i/j7°n^^A 1 0 9B, « 

i o swom™^ mm 

-tim&^-fuy^K 1 10lt W$rr—Z 1 0 S^Ui^J 
SB 1 0 4 ictMj'tZo 
[0 0 t 0] 1 0 SRXJm-iL^'Mv 1 -^ 1 0 

[ooi l ] ^ffif^c^ 

iw^km 3ic7KTo j&siu 3 o i miL<mmt%: 

gfiH^K l 9^A^o mm 4 3 0 2T'ii, %z£iom±Lm 

tr e 20=114 3 o 3t?h, gtWiJim idSKK, 

^ &tfffit/.7b"fni*^^ mtm^mht^-^ 1 o 1 o<o«p 

V = (D-in "Dmax ~D c nil 1 

fit, TB«x-*<fe5fflWBPiftOffti11fMo JgrffiDfc 

M = Mv * Mo 

fflf >tr^pr^f iw^^^.a * y 2 o 4 tciyrtn-rSo 

[00 1 5] #lc, Mf*^^^J^ffll>Tfflf^SPa^E/jy 

s„ 

[ 0 0 1 6 ] fed 3 U;, 2 OOffPnf, 301^ 3 0 2 £^11^ 
iVi'r , ,'tfVin3 0 2A^lMfWii:-rSo ^ h;l,3 0 3(i, 

n[Vn'i3 o 2 (0«HJ-7?rnj*>isLTt^c rtfeUi'J^iA'.iW/ 

P>7A 2 0 5 Tti, fflW?5*6Pii3 0 1 0DM/5<OFE<S 
fiS kfflfW fa 3 0 3 ^rt»^«/J^*5R46§o 11 3 (D&l 
T*l£m4lZ;iilT£33 0, ]Ju.-.( 4 0 l fctfJrtffitfS'hlr & 
<3 ^Offiii 4 0 2 ffiNlg^SMn 3 0 l 

wmm, mit/Sfa 3 0 3 *r»lH«i: LT#*S £:> 

So W»gAfiWt»7 = a^^A2 0 6 m flM 

SBiHi 3 0 2 OTI;SOI*1lfi&"^ffif^fpJ303fcO[>9»^fi 
>Mift£:5f<*6S , i*I 3 (DMV&m 4 tc>T;*T i:*5 9 > Tl\& 4 
o 3 taift/jftu^rtfiWliWci:S:t>> ^)f|i'i^ 4 0 4 ^ 



4 3 0 4 r*t±, SD-II 4 3 0 3"eSca6fcEBffiBfC»-Jl/^ 
[0 0 12] IH2^$fl^^ n ^Kj7 c ny^A 1 0 9 0— 
A 2 0 Hi, Sfili^llR-r— £ 1 0 6 \H<D 1 -3 1 o^flJi 

x "T" ^ y a * m& r£ l , *af sj-gps * ^ u 2 0 2 *> * of 

fflM^fqJ^^ErU 2 0 8lCfe*frT5 0 ftJtt/jft 1 12(1 

Xf y ^Wfju^^liWXT- ^ XTlfc D MH-fci'W^ U X h 
5ti, fMi^SSJ^t'J 2 0 4*^»l*Mtt»f*3Bia 

D mi n ^t§ 0 rtat»^ffigt»yny^A2 0 6t±, ffl 

ItS^h^^V 2 0 2<t*5e*f^Sg|5,a*^/£L^ 

f^.WifiifWS^yn^A 2 0 7 UT^s; ( 1 ) tc 

cons t t± %> z> C 46 & 46 - SIM^^"#^T$>S, 
[00 1 3 ] 

) * Va "■ ( 1 ) 

is zmm^rvy^ (2) ^j:^ 
[00 1 4 ] 
30 m 2 ] 

••■ (2) 

SHIftftBiWi 3 0 2^Jf^a, fflM-"/Jfn]3 0 
3 SrSdfiUfa ^LT?x.^)^ 4 0 4 J; D /Jn 

^^^Afl@4 0 4 ^<j|< t, *<?3fift(±4 0 S^^^ICS: 

4 0 5^5t/-f^fflf^iV^ffl^/j[n](C^^ 
«HfJ-iR*ffl5«3 0 1 «Bf^tfp3 0 2^3, «lft^3 0 

3 o»a*B±To^n^n^srLiiK«c^s:36: ^ * < & 

40 O «fc -5 IZ y 4 0 5 ^flfl^ P> & 5 U 46/^46 /c ->i£ 5 0 
1 ^'j[< fc»a»!iU± 5 0 2 £&So aiMf'SWiS 0 2^$|[ 

f*t^*i«] 303 5 o 2 tzifw-mmhTzt, mft 
?^*SP3 o i ^aiMf^p3 o 2*^^«i*n^^fi¥ai//:te3 

[0017] m 6 i - sif >j n^mh 7n y ^ ^ ^ 7 □ 
-^tt^- c aaaiG 0 1 Tti, msi-^iiia^-^rto^ 1 s 

me o 2m S2SHo#wx^^7>e«ft^-#Jiifi 

X-r •y^ico t^THIft^ Saffl6 0 3 -SLU l l- [ 6 0 7 ^ifj 
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*^«/J^**i6S3 ffl6 0 6m */Ni6fre>«* 

7 fcfciHEJBtc ffl l ^ fflir D a p ^ff?tt^/T< L fc t OT*$ S 0 ffl 
J J £fiiO«figtt, 1x7 0 1 fCg[3n n n 7 0 2 ft^Vb h 7 0 3 {C 
i^Ti^Sn, Sfc, BBS 7 0 4^1vl/b 7 0 5tC £ 
oti7 0 l (cfej^^nri^o gPiS?,7 0 2te£Zf#;\s 
h 7 0 3 ^ffl^^[p]^^rnj-^^ h;W06, S fcffltfft 7 
0 4 43±t;#;l/h705Oaifil-^t±)b"^^ h 7b 7 0 7 

T'fe^c 20 

[oo i 9] m7om-&M<om±L?MT—2ii, m*. 
mmr^s o 2 a, fe^f«xr7 zfic&^rmfrttn 

[o o 2 o] 3= -r, saf$6 o i [a^T, m i f g^f 
IBxf7 7*8 o 4 ^flttlM 7 o l %m±rmfrB&tir 
So COSPSTW:, »7^JHVA«ftlOSS^&a 5 fc*5 
1W h, m<^SH5iSifcmf^#aAi*E!SU^5fc46Jc % ffl 

H7ottffiTa, M7o i ^«af^*SBffliT* 
aafiiG o 3 *^ b o 7*asfpiKLTjjS/i]-rs 0 2752*1 1 

<D IMllfiX -r y 78 0 5 iC JHf 1 !! 6 0 3 Z'Mii'? £ t , filfr 40 
SCffilJ 7 0 2 <h&5, C^ttl^Efl 9 (C^To 5813.6 0 

4£^f/1-5£rt«<DgAfiR9 o l A\ jaiie 0 5«r* 
fr^T 3 i: rtfficog/hfji 9 0 2 tffi* £ n, Klffl 6 0 6 ^ 
ut % t K/MB i: H Affi^te 9 0 3 tft0> -/£ 
f^fUj^ 9 0 4 -T S t »ffir* £ h ;l/ 9 0 5 tff# 6 tl, & 
m'&0)fft f Y n 7 0 2«fflIK(±906tC^:S = %m 6 0 7 
'UtZt , f H^SPiiiT&o fcffBiWi 7 0 2 &± N 9 0 6 CQfji 
(i v (T**|[f^*fWii:S:So Hi 0«cgS3*ll^)#NriX-r 
778 0 6 lcJfiPP.6 o 3 ~JPI!6 0 7 *r^fr'N)K r>£ 
-k^ aU^SP^t-ijp;!, h 7 0 3T\ tlM/jfnj^^ h/US 5 o 



)l h 7 0 3 rtH©aAffltt 10 0 1 (C%£ 0 ffi 

^i!6 o 5^^t^^^, mmmm^mh i o 1 ^sp 

tir'i 7 0 2 Q:CDT% rtffl<DAi/J^tt 10 0 2 iC^:^ 0 1 0 

02^51001 Sr^lv^ffl l o o 3A15h, 

5— Sffil 0 0 4*3l^fc{«1005-C, » 0 D D T^§7 

0 3 ^rffi^f^ 7 0 6 lc&m-?% ^ 1 0 0 6 coiimic^ 

5c f Lt, g[^ n n n 7 0 3^ 1 0 0 6 <Dffi«Tffitt-j»*8E 
[ffi^^^o ^i(aT^4fB^SlXf77 c 8 0 7tC 
SiLfl 6 0 3 -Sail 6 0 7 SrSgfr^oa^^BI 1 1 l^if, 

-to coi^ rta^gAffl^g/j^a^^t<, gii i 

01 10 l<D<fc-3fc:&5 0 Sot, ^ftWttSa IBI^O 1 
1 0 2 t:5:§c f^T, femfe<Oi%^l 0 4 Ofu[R« 1 

1 0 3(C^§ o ^iC, i5#B^WXf'^8 0 8l: 
ffifl 6 0 3 6 0 7 ^^tT^^S^^Ed 1 2 (c^ 
"T c fflM§|5p a p7 0 5O]l^hfflM*rR]707C0rt«^gA 

da 1 2 o i , jiiftaf^apa 701-704 ^is^fcffl 

f^fnJ707tDrt«tOg/jNffitt 1 2 0 2, g/Jvffi^g^fB 
1 2 0 3, RftH* 12 0 4 ^-T5^, ^ttBtt 1 

2 0 5 i:^:^o fct, ^»J^^gf3p n p7 0 5<Dffi«t±12 

[0 0 2 1 ] **SBMT*tt, 7^7cT^^T-3rc^\ 
*56TO « C ti* H^tET t * « S $ T * 5 = (f'J X 

im i 4 ^^3ot, ffl^ffifi* 1401, m.ttffifr%m 

% I 4 0 2, ffifJ-7 J J|nJ^TfnJ^75-[^^ 1 4 0 3 t~?Z> 0 
fflMTjfnJ 1 4 0 3 fcfflMSBa 14 0 1 (Dm£MMt<D\H 
mVmXmtt 1 4 0 4 tft5 c fi{>t7^[njl403 >ffl 

M^^^ffi 1 4 0 2^M^J^^^rt»^g/J>f[i^ 1 4 
0 5 fcft«o Jii^l^flft" 1 4 0 4 A^MAfifl 1 4 0 5 *oM 
S^tcrara^l 4 0 6^oMl^feC01407£f\ fflf^BB 

Tffi^S[5p u pl402^»»Lfc^^ff^tt^-^^7nT o 

[0022] ±32o*//tfi^iJT^, ffl^SBSiocka 1 
gi5iH,^fli[fli^'S'$n«ts B i a'«, ffljss^^^flts^ 

•tDto^O^Ti^/WIEAHAMt^tSa Ell 6(cjs 

l^T, UK^fWiW* 16 0 1, ffiftiM^.'n 1 ^ 1 6 0 2 W 
5: ^ LMm^'n 1 ^ <^ t>ft$$i If^rfl^'n 7 ! Eii3 (fn 1 6 0 3*^**1 

Ti^«^ ftfj-7j!nj-<^ h;H 6 o 9 t^rtaiif-Wfr 

■5 Jli-^ 1 6 0 7, 16 0 8 Oii^«C, ft®]' 1 6 
0 3<Dt11»^ 16 0 5, 16 0 6 IfgtDWS ^ f 5 0 
^C0$S^. ffH^KP.S 16 0 1 OW^fc*JfflI^lS»ffi 

ffif^Tjipj^^ h;n 6 0 9 ^r^ffi^SAfSt^ Jl 

^ 1 6 0 8<DmWM£J]\u}^2 h)V 1 6 0 9 OrtHfil" 1 
6 1 0i:ft5 o JSffl^SBiS 1 6 0 2o^^tum 

foCOmmih^ $HM7jfR}^^ h/H 6 0 9 ^OWfflOAi 

^j^ii'tii, fii-ra^; i 6 o 5<nm$$i}iT}\h]^9 go 



(6) 3 9 8 6 6 
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o^rtflffi I6ii^^ : g/hffi 16 11 ^gAffi i 

6 1 OO/fict 0[S}l|. n JWl612^'J|l^cffl 1 6 1 3tf»ltt«R 

a/i i6oi w»aBikti:»So m 1 7 tc»afi»ojKttT f - 

[0 0 2 3] *^PiJ^ffiO*SS^jT^i, ffliS&tD^-r- 

f\tSfBiB»»j*BtW^n A l o 9 \cr^ >^ 
^y^X3f^7°ny^A 18 0 1 *igftOLfct^7?feS c 
j^>tj 2 XitW7u if? 1* 18 0 1 flg 

tt-r 1 -^ i o 5*#SgL, m&BW*id1i'?Z>&ftBZ 

spa ^tu 204 (cjci'ii snti^ SBiS ic*ris-r s ^ ^ > 
7A1801 i o i ^m&&mtmtt/j 20 

±m : ttw~7u?^i±2 0 fflf^^g^a^^u 2 0 

4 tcESSnTV^Sf^pic^Ht^S^^^-r-r >^7v 
^X^/^VfV ^ Xltff7n^7A 1 8 0 1 

^^i^/cL, 1 o 1 o^ra^i*sfc«iw/rin]^^u 2 

Co 0 2 4] iMhBVl*tettZ&1t]WV&%/*?>'? 30 
^>^Mvy ^Xti, ftijyUf|*]l 9{c;j-;-rcfc-5S:, ftlVn'rfl* 
*8^SX««H i'/:ftf,J«5«5fe«E35*R*ft 1 9 0 1 {cW&^A'f* 

Afll^M^i, y tt^lnJCOM^ffitfi/J^lS, / Wi"/j|"J^ 

S All i: «/J ^fiff«r * ft ^'ft * «> 3 d £ lz 7 0 IW T £ 

5 m \c $> b i: i6~r^T OfflSjSftO/ ^ > 7~ y > y # >y 7 
xtcoi ^Tff oTtfci ^Tt 7i^U ^iEiiit.itWH^^fT 

oTUl\ S/c, ff^tt7 — * 1 0 5iC-^A6T3ba^Tt 40 
7l v zoitZte, ;^>TJl'?#v?7stiiW7n? 
vAl 8 0 l(77 [ £<h%^ /^>fV>^7^.X 

ft ft i* , rri^ ^ mm*!' mm* m ^ t j i- w l rz vm at «t 

[002 5] rY7 c:c-;^;>7Yy^7 ; ;x^l]o 

a, ^waitr.w i:^iWi«(H*?^^sr-ii[ri*/7N'r7a 

-ff-hT'fe§ 0 iLUl4 4 0 1 T^, ?fI.!^)Wf<^^ so 
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£ Sfoft CO 0« x - 9 )k mn ±L 7 ttftS lc fc if Z> B n u n O Hii 
Rffi««:ffiD3&t?o JKI4 4 0 2 m gPn H n Officii 
) r% llbz.7j (Sl^-r— ^ ^ & ft SSIjz^ lilfi-r— ^ 0 3& 
fco W4 4 0 3T'H, fflW^^lWin^UX bTS5 
»fflftg|5p r P U X LTA^SfH^UIR-r— 1 

# R ^ffi^gl^^^Sfflfj-gf^p^ U X h Id -b h f * o M 

440 4T-tt, miL^m^-^o^zmuoyimm^^ 
M^(omn^ic^^xmirM^imic^4 405 — 

ftlll 4 4 0 9*«t)ilt" 0 Sill 4 4 0 5ttt, JiBMSBSft 

0/^>T : V >^7^7*IHlt« 3 ^^CffiH4 4 o 

t § ; ^ >f y > ^"^ 7 ^ X t ^ C) Safif! 4 4 0 7 
WHttffi&o)/* *y > -rV > y ,K 7^x/)^, ^.^i^/ n 

[0 0 2 6] U\ 4 5lzZm.4 4 0 7 ^3S$*[Ilft 7 P-^ 1 -y 
-h^-To Jtttf'lM 5 0 1 ftt, Mli^BnVMr^y^^ 

5 0 2TI7 5affl4 5 0 1 T^fiKLfcmJBtttfflfJ-SB 
M/^>f> >^M^y ^XfctD"S^*5(c*!)«o 1 

OttSc 7 ^i :| l! 4 5 0 4 T*ti, 8af [ H4503T>j<^/cai^O 

[0 0 2 7] *^^^J(cJ:^»»4Sw^H1^ 
M4 8(:;r;t, Ed4 6(i:, ^^0/ci6^$Ui/:ffi 

O^ftg^ftlOiaSTfcSc 7°U— h 4 6 0 l tC^;l/h46 

o 2 mmffifo, 7 = u- h 4 6 o i ^saw-ifffiiHiT, ^ 

;b h 4 6 0 2 cO^t/iln];^ 4 6 0 3 TfeS il^S, Kl 4 

»](CJ!IPIM 4 0 SfccfcOWlU 4 0 6lC&*)m\ltt\fti\!i 
W>r-T>y*7^X4 7 o l fcJ;tf$IiftfWO^ 

t ^ > 7^X4 7 0 2 %BHit 5o ^i-, 
4 5 0 1 tc<t 0, fflf>fg[^^37^>-rV >^1?*y ^X 4 
7 0 2 4 7 0 3, 4 7 0 4, 4 7 0 5, 4 7 0 6 

^bffiNTjinJ 4 6 0 3 <h5^/j[^ic7ltS 4 7 0 7, 4 
7 0 8, 4 7 0 9, 4 7 I 0 #7c:t"= ^ic!(il£l4 5 
0 2 i" 7 0 4 7 0 7, 4 7 0 8, 4 7 0 9, 4710 

^SWf^. , 'W,^^^>T i V >«7^X4 7 o i 

4 7 3 l , 4 7 I 2, 4 7 l 3, 4 7 1 4 5WM1*T§: 
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K) , fflj£ 4 7 0 3 -3e,£ 4 7 11, TR& 4 7 0 4 

4 7 12, m& 4 7 0 5 4713, 4 7 0 6 

~3&£4 7 1 4^^ £ 0 ^SlCffifSU 5 0 4 TfeS 

«M^4 7 0 3-^4 7 1 1 tDKfB^ftUfc-rSo 
H4 8tt, 50.114 4 0 8fC^m^L/c^Kjfi4 8 0 1 
T'ffittgPfi 4 6 0 2 *fflfvf*fRj 4 6 0 3 ^K^fa^ 

[0028] ^m^wi^^Mm^x^KTT^. m 

Ajj7n^7A 2 0 0 1 fci&irrrsfcttlc, ffl^SPAft© 
fjj7°n^A 1 0 9*«tt7SjI^*#l«Lfefi^ffia»S& 
7 C D^7A2 0 0 2C N ^WPffifiEia/TN^n^i^ l 1 20 
0^?iffi^jfpjA^/*7 e n^^A2 0 0 1 icioTA^ti 

^A2 o o 3«c&-ELfc«fli*figiaT»«o msxrrpiA 

*^n^7i 2 o 0 Ht A/Jiiffi l 0 1 ck 9 rz.— 

#t >r> ^ fa ^ 7* n y v a ^ ?tff «^ ^ <d mm^ 5hJl%m 

Vp= (VeXVa) / | VeX V, 

rtffift'Nilitff:/ny^A 2 10 2B, ffitt^^pi^ 
■=& »J 2 0 4 0 Wfffifr%lFn<D U X h ftMfrfi 

rt%UiAW,]tP-7 c a^^A2 l o:ui, JJIfJ-fWi^^eu 

V— (Dei in D max D const ) 

M = Mv * Mo 

^iif^i^Wi^sifj-^^r^iW^-t u 204 (ciaip-rso 40 

[0 0 3 3] Mf*e'J&»J*ffll>Tfflf>t8Bn7i»i&^ 

2 0 0 2tfftffimim*tt&irzmm*mMir 

%>c M2 2 t3\ 2 0^^p u p 2201^2202 ^ffl^ S 
TGn/:«l5:;HLTl^o SES 2 2 0 1 tfmttftfrm 
ffi, BIWi 2 2 0 2*<fflttBfrSi£-r3, ^ hJlZ 2 0 3 
li, SRiffi2 2 0 2^fflf^/j[r' J ]Va ^iUTI^c *B«/j 
f&j-N^ h;l/V e te[*]2 2tc*3V^T«Effi(cMii:tc-T-nrjA^ 

V. ( V. x v,J , ! Vc x Va 



iitr t <d * s o s*s^iRi*#fli l re jstt mshm ) 7° 

n^ 7 A2 0 0 2^ mS7b^]Ati7 0 n^^i, 2 0 0 1 

^105 fcfflTt^lllH-r— ^ 1 0 6 ^18^^/ Wl^ 
£g[Wi^WM^&;EU f&K-r-* 1 0 5fr£>ffi»1£ 

[0 0 2 9] R|2 1 tc^^rnJ«r*fljlLfeffifrflB5iS&»» 

o o 2<D-*jiie!io«fiJcEi*^-rc 

M^/cL7n^ 7 A2 0 1 t± N fflji^lKx— £ 1 0 6 
^^'J 2 0 2 t3«ttfffl{Tf75"|RlJ?«-=&U 2 0 8K*&«frf5 0 

to cn^-Va fc-r§ 0 «a^Wf*gpa>«^y 2 o 

4 ti, fe^ffl±/-? : -]liX7"^7a^Su^#4l!SX7"^7 c T^D 

r£^^-r^¥ffi^oS^7°n^^A2 1 0 Hi, ?1S7? 
fn]A:^7 0 n^^A2 0 0 1 J:0mS77fR]^^ h;bv e ^ 

^ h;l/V.*SS*£U WT^S (3) tcJ;oTmS75" 
Va ^gllH^h^Vp *;=}t»"-r*c 

[0 0 3 0] 
C» 3 ] 

I XVe ■•• (3) 

n^7A2 1 0 4ii, ttTOK (4) JCcfcoTfflf^S 
<Df$m^ h/l/V*5RA&£c /c/-£L. D const (±S^^ 

[0 0 3 1 ] 
[»4] 

* Va/ (Vp ' Va) ••• (4) 

5{cSflfiA&\ CKDtttMCttJ-XTOiC (2) icj:^ c 

[0 0 3 2] 
C« 5 ] 

••• (2) 

Vr tffift^'fnJ^^ h;I/V a [cSiS^7jfn]7b^lK]2 2<D 

arfti'i^iiLfciaTfeSo h;i/2 3 o i i±8Wa^rrpj^ 
wtwjC (5) tsfe&ns, 

[0 0 3 4] 
C»6] 

I ■•• (5) 

9^?h;l/2 3 0 2 t'f5 o 
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[o o 3 5] satfrfRjv* ^mm^t but-tzwrn^ 

Ttt>j[ql^^ h;l/2 3 0 3 £:%So SH?^* h;bV 
P W\ V, ^Sifi^O?M*g^fRlV e £SK£;<0T\ Vi 

Vp = Vt X Ve= (VeX Va) / 

2 2 0 1 tDTR^^O^Sflli:^!^^ h ;b 2 3 0 3 <D 1*1 SI 
OJl/Nig£:*i6So i2 2<D0JT*«:> [3 2 3 lc 7KT i: *5 

HL&2 3 0 4 i:Ortfflft^g/McS:0, ^cDfH(i2 3 10 
o sic&Sc ;*]Haii^fii'i,ilp:vri y->Zx2 1 03 

aifrj-ftBAfi 2 2 0 2^m^^^M^+2S;g^^ 

2 3 0 3 i:^rtSS<DS-A:ffi*5Ra&So EI 2 2<Dfflt f «\ 

BJ 2 3Jw^*rfct5 0, 71,6; 2 3 0 6 b8j&'<>t h;l/2 3 

0 3Ortffi^Kl^i:^0, *Ofil«2 3 0 7 ii&So # 
fc. g/MH2 3 0 5*^S^:ffi2 3 0 7*3I< i:, ^o 
ffit±2 3 0 8 Oct -5 lCftS c 2 3 0 8 <Dffifr5&e>fr i; 
fc^fefc— ^Ift2 3 0 9*»J|< i: 2 3 1 0 ilftSo 2 3 

1 Ofcfc. JS®^ hfl t:T^3MtS^T\ fflf^7jfn]2 

2 0 3Tfi^^ h;l/2 3 0 3lC*g»Lfc*£S#2 3 1 20 

g£-^ h;U2 3 0 3 ?j\(:]0)m))<i\2 3 1 o*&»^ h 
;l/2 3 0 3 hffi^fn]^^ h;l/2 2 0 3 OrtfTefUfttf J: 
l^o CfD<fc-5(CLTf£fijfit 2 3 1 UiStWT^Sc ffitt 
g|5ffi 2 2 0 2 ^fflft^lnj 2 2 0 3 tCf£®jM 2 3 11 /ctt 

W-ftmh-fZt, EI 2 4Oi:5tcft0, fl^/jf^^bM. 
Si: Ed 2 5Tvicf cfc^fc, «ltt8^SP2 2 0 1 fcfilf^SC 

^2 2 0 2oiRfto^»*^i^<ii¥ffl:iEfl*we)nSc 

[ 0 0 3 7] El 2 6 tcM«A"fRl*^J* LfcfflttgfoS^ill 



V 



( On 
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const (i--^fllO|®|(ilf|&\ Va li«lW#|H]^ h /k V 

p tiffill 2 6 0 6T^Rfefc*5»jaifJ-AVi]^i7 Va 
2 6 0 4 TM^f£LfcttM7arnJ^^ hrt/T&Sc 

* m m : <% & a i c ifi t p -r s = 

[0 0 3 9] *^MiJT(t KK^£ h/l^o^yf-p: 

[0 0 1 0 ] El 2 7 El 1 El 2 tCfcttSfflttgfrtfi 

7 0 1 *>n*T= f-.IIIMIIII^M^ff L7P^7A 2 0 1 t± x 
$fiyi?vl!ix-^ 1 0 6 rtO 1 o 1 ooaii/.T-HlRX-r'yT 
U aiMftlWi^^U 2 o 2t5i;milM7jfn]^^ 



(6) T;Ra&5*a5 c 
[0 0 3 6] 
[»7] 

| Ve X Va | X Ve - (6) 

tS 0 ffii!2 6 0 2tlt iw.fllf-^rt^S 1 SH^O 
•T-lXf y^ffl^SEia*ffi^^^gI5ca h "T S o ffifl 2 
6 0 3TUL S2»g(D^|llX"!ry^6g»CD-T«X 
T-^ytcoi^TIH^ SLII2 6 0 4 ~ffifl2 6 1 0 £r® 
ffJ-TSo ffiW!2 6 0 MfctD^mXTy-fOlUlW 

5OTX7-i:t5c ffl2 6 0 6m SRffltt^rn] 

Vp ^±i"SOxt (6) [aoTJtSt^o ffif!2 6 0 7 
L, ^cDfflOft^cDS/lxfig^^toSc MJI2 6 0 9T 

i&*r s , mh^ ^h^v^t^t wfo ( 4 ) t 

[0 0 3 8] 
CS 8 ] 

t ) X (Vp ■ Va) * Va •■- (4) 

fJ^^SKn^^U 2 0 4(i, fesm-ftr-IilR^^'yyWHij 
OTSS, fgttffi^[li7 £5 a^^A2 7 0 2(4, «lftSPi5?i 

fflM^^ni^r'nV^^u 2 0 4^^ir^/cb, mw&tiitm 
40 i^uj-rsc 

[0 0 4 1 ] rtftUW^ft".itW^ny^A 2 0 5t±, gf«! 

ffii^m^n^^A 2 7 0 2 j: omwt^tmim&m^ 
omMm&m 0 as l , *<dm <^ ^ 0 wr/sfiwiH^ 

So rt^i4^fifi3WTo^^A2 0 6£4, ai^ffPjW^^r 

u 2 0 2 j; Dffl^^tts^s^3x^/£L, "tn^oy^sh 
<DT&£i<DifrMffi*^tt'T—$ 1 0 5^^i&0Mi^, *n 
b o i: ffitt 75" fnj o fij * K-P. L> * <D f P OS A m % d< 

i6s, ^n*D B ax t-?z>« mMi^uiin^^u^^ 

50 L2 0 7(i, J-,i^)x^ CI) icX^rmWiWiOym)}^ 
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* h;W*;£&£ c fit, ff^^-^cfcDffl^g^O 

tt-r-^^**iitr 0 C4)ff-»ii:iBOS (2) (C<£ 

L/cfflftg^n a p^fflf^^g^p^^U 2 0 4 fCiIftP*r«o 
[0 0 4 2] ^IC, af*W^CT^ffl^Tfi{^p?,^tt7 0 

p?7A i o 9A^wffljiBi«:f^fig'rasa*3ttRij-r 

S« 2 8 H\ 2 OOSBiHi 2801<^2802 ^ffl^j 1 /. 
t^tlfc^MSLTl^o SBa 2 8 0 1 10 
tiUi ,'Wi2 8 0 ZA^iMfWjfrao 8 0 3 

H hWi2 8 0 2 0)f[lM^?;^LTl^ o £?\ fett 
fB«mj7 p ny^A2 7 0 2B, ffitt^g^n 2 8 01 t 
JHMffiii 2 8 0 2 <DRgog5ttiffi«:*ttl 029 (C^T 

tii:^S'[g2 9 0 1 ^fei:ffi2 9 0 2?:ili c 
rt»B/hflH^uy7A2 0 5ttt, BB2 9 o l tm 
2 9 0 2 ^TjS^O^SfflilfilM-A'lR] 2 8 0 3 h(D\Hm<D 

Si 2 9 0 1 WI*3 0 0 1 £7jfnK^ hJl2 8 0 3 
OWK*^g/Ncftt) N *Ofi6t±3 0 0 2tC&& 0 — 20 
rtfiU^Cf[ff 1 !fP:yn^^A 2 0 6 frlttSMn 2 8 0 

2 OlIiSOffiiafflfcfflM^riai 2 8 0 3 ^^rt^JtWf 

So 12 2 scoMTd [113 oic;jVf fc*5?K M3 0 0 

3 ^fflf^7^fn]2 8 0 3^)rt«^i*^^^ -ecoffiti 3 

0 0 4 <h%£ 0 g/Mfi3 0 0 2fr£g*;lft3004«: 

^iABii 3 0 0 6 ^^o ffittSfnS 2 8 0 2 ^fflf-WfS] 
2 8 0 3 {C^ffliLi 3 0 0 6 t£l jr V-iJ&W}? Z> t , M 3 1 

o:^ommm^2 8 o 1 hnm\^2 s o 2#$t« 
znrz mm himxw &h« 0 30 

[0 0 4 3] j$«l7ii^ril^^rtftWfP-{- 

ic, [112 1 (c^Lrcm5/jfnj^%i#xfcffl^g[Wi^®j7 c 

n^^A 2 0 0 2 icflgtta^yny^A^ffi^iiA, 

P:fcJij^Tt<£i\ 40 
[004 4] ^jc, ^mmcx^m^oyumm^miii 
ttm 3 2 icth-Tc h 3 2 [i] 2 7 oSf«ifii«w^D y 

[0 0 4 8] ^f£U V. teffiM7jft^ h/K Ve ti 

5^&it£,Wi3 5 1 3 fcrHWi3 5 1 4**|[{^Jfhj3 5 

1 5T«i*WtS«^ fflfrWlft 3 5 1 5(C-Wf^tt? 

1 <?>^ h;l/3 5 1 6 0)mm li^fiS 35 1711 3 so 



^A^(Ix.fcffl{^ n 7i^t!37 c P^^A 2 7 0 1 C, ffift 

»*f^flE-rs**lSli9f^yn^A3 2 0 1 ^muLtc 

7A3 2 01 <DttfP*lttWr*o ^»)S7 0 ny7i, 
3 2 0 Hi, }Sttfij'^il7 0 n^^A2 7 0 2ct5SS«|ffl 

li> JgfTO 2 9 0 l ^J$»iS^dB7 0 a^^A 2 7 0 2 cfc 

oassn, s^3 3 o i*^»e»n*o fiMSPa 

3 0 0 6*3WR?>. st«soa^3 3 0 1 *m^5 

h;V3 0 0 6 /B*j&SSLfcj£3 3 0 2*;£#)£ 0 fit 
j£3 3 0 1 £&3 3 0 2^BKf, J i» / ;j^lgttf-^ 1 

JS*§13 4 0 l A^XKjiHjtHfcfct^^-e^So fcfJS*8 
3 4 0 Hi, [El 3 4"eti— ^ffl*STSLfe*^ 

[0 0 4 5] Ctl^^T^/c^iMT^ SSMfflSia 

[0 0 4 6] S3 5H ffi{^a5 f afcilB^Sf*a5iffit<DBfi 

^F;V3 5 0 1 W§c ffifii3 5 0 2 <h^,S3 5 0 3* 
fflf>t75"r»J 3 5 0 4 Tffl^MttS RSMfi 3 5 0 

5 <^£ 0 JlOtg^ |[H^'fM]3 5 0 4 M8^3 5 
0 1 fc«jt^:fc46, WM-Jj\5]3 5 0 1 A^afcMA^tl: 
(D\m\W\3 5 0 7 «5Uia<DHanU3 0 5 c l :7i- : L<^^ fc 
ffPAi'i 3 5 0 8 ti$M\3 5 0 9 ^Mi w 7b" ftO 3 5 1 
0T*8i*f^t«Sg^ BR[««3 51 lt&5 3 5 0 5fc 
[wiuX^2T£££\ m^rnj3 5 o l frZ&fzPLmf 

tCDimrS 3 5 1 2 li 3 5 0 7 ^cit^T/J^2 < 

2<&£o ffS^Ltf, R8MDco M . (7) 

[0 0 4 7] 
[»9] 

- (7) 



5 1 8(Dfi?AWa ^Ve «rtaoffiWfiSi:*«WTJ: 
(7) t?35^Si:*«o fcT, PiPri43 5 1 9*. 

dlCcte-rM^it 3 5 2 0* -^fLSCicffioc 
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[0 0 4 9] IflVlSjOPiS^^oT^, lOfO 

±ZT it TV y -fe > 7* U £8 [* ft T T h M ifrtttt & 

7 ^ -b >7 V U ^feSig^^fififfJlco^TSi^'r So Jfc 

L/fc8ixT.ift{±, BPS 4901, 4902, 4 9 0 3 cD 3 
^(DgPrS^b&So dCDi^ftfflxZliaO^ft, gPp u p4 9 
0 1, 4 9 0 2, 4 9 0 3 ^HCfi^wT § C i; t±T# 

S-rSE,Hi4 9 0 l SPAA 4 9 0 2 «hgp 10 

,3,4 9 0 3 **li*jiTfc^ ,W, 4 9 0 1 leftist* & 

C/Stj: 5 irftlfia^iJ-^T y -fe >7* U BBa^^iST 
Sbfcfc#£>;l/— h 5 10 1 ^^>(Dm^ : ^&'to Lfztf 
o TSPA!. 4 9 0 1 CQfflSS, 1 , gPpfi 4 9 0 2, 4 

9 0 3 COgRffl b^7l/li: 2 s gp.ffi 4 9 0 2fc4 9 0 3%SI 

[0 0 51] yf^^nj](ci:^fflV/:^^(z^^7^y^>yU 20 

0 2m K5 ()T^L/:K, ».>y.«H*. SlttSPS, 
ffi fn], gp,ffi l^/l/fr % SMi ji-f-lilH-r- ? %A'hir 
So 9BM5 2 0 3 Ti t ttVzT-HK^^O^ 1 #i30$M 

x h icmfe-tz* «fs 5 2 0 4 t 

It ffl v.-TMUx- * <d 2 #H Offi^5P P "p^ ?>Mm^)«M 
IWhUcoi ^Tltriffttcatti'i! 5205 WTOJaf'li^iiSMJ-r 30 
So OT5 2 0 5m ftiMfiP.'n'i^^^r 'y-tr^yj^ 

v lz>7 U *SP,W, b^TS^^ ffltt8P,ft<D 
gPSU^Utf 1 oS^oglfJ-gpffl^SPfflU^l/cfc D At 
l^J§fi\ ^^T^^V^U^tia^gPp^^^D, «0=FR52 
05Ttt yes ^JV/ML, StLHlS 2 0 6, 5 2 0 7 * 

;b<fc9'h2l^tnt riuO/j ^t^KU ^15208— 5 2 

1 i aafiif) 2 o r,T(t iwri£<D«t8iMftP« , H'. 

U X h ^lAj^^^^jlf^gp.W.f^^lilX £ y ^ [C7°y v f 40 

So aaa 5207 Tit saH^gpao x n^tc l/c 

f 1 5 2 0 6 fc J: JJlfS 5 2 0 7 <fc 9. - *1 S T ffl^ 
i/JC til' S uM*\mt S *Pff *<£ ^ c &lil5 2 

0 ^^fiT^mftgp.Wj^BEfMfw 

SSc JO:! 1 !! f> 2 0 9Tti, Ifflfl! 5 2 0 8 T.i'TO L fcfiEfW 

ffiw^SLHSPiffi^ftdiS-rs. aifi5 2 1 oti±, sa?t^ 50 
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ffi^SPift^-9-^T ^y -tr >X U ffiVlO«^OgPn w n^ if 3 A N 
^|!J/tL, g»<DgPffiT£>ftl£ Mil 5 2 1 WcitiK-r 
So IHfi^j|UfJffPitt^it77 ^y -tr > 7 W U gPWi^M^^gp 

riftT^l^^ti, no^AMU SaP1!5212tC^te-r 
So f^Jx.a\ g|5 0cD«tC+h7 w 7^-tr>yU*gPffib^ 
/L'tSti^, ilift^fflRgPu a p^SPp7,b^;l/^ 1 
fflMSPiHi ^ J: t) A # t # tc -y- ^ H > 7' U ffl 
iOg»^gPiB,i:ft«o 2 1 l Tit teffittgpffi 

St^o jflif.5 2 1 2 m ffiftgPp?^«ffif^gP5pUX 
h tcia/ju*r So jQIfl! 5 2 0 4CJ; D Sai'l! 5 2 0 5 ^^Ili/; 

T-Mv 1 - 9 o^^romn^icmm l fc?^, Ms 2 

[0 0 5 2] Sffl^gPp n p«#ffl^X^^^^, OTAtfH 
5 3^3^^:, X*7^W>J 5 3 0 1 ^g^Jft 5 3 0 
3 i:gPfflffl»5 3 0 2<D«^e»S:SST*gJ-rSc X^ 

sK«MgPn7iUx h«asr«#r«o *e»fttc««w^gp 

fflUXhi^'r>aSnft6, X^y V?* l o 

V X ^ L /cfT, C O^-a-ti 3SS cOfT- 5 3 0 4IC gPp7: 
fti:gPift*OUXh*«*ft-r*o i^tc, X£-y£fr<E)5tf 
\v 7 e t^S^i, X ^ ^ 7j-°Y > ^ 5 3 0 1 Offe-f > 

(Dfi^-Mfr^NML, 5 3 0 1 

1 0/£ttM»f So Kl 5 3O0mi, X^^y^7|->Y>^ 
5 3 0 1 COfra^ 2 ^C0T% '.rfrt I^fr 5 3 0 5 A^gPpfi 
r, C^?. 0 ft C Of r 5 3 0 5 £fiij|& U X £ y ^ ^ 
> ^ 5 3 0 1 <D{\i[%: 1 oSffbt 1 t~t So d O «fc -5 
tcLT^^^id'tHb/cgp^O OX h*^7J{c<h 
d ii^T^So 

[0 0 5 3] [^1 5 2 CDJELII^tH 4 9 (Df—ZtS&lfm 5 
0 Offlii^BH-r- y 7 feffi Hi L i: 5 O^W-ffljtt^If^^^ 
«-r*[l*ffl^T^W^So Mil 5 2 0 1, 5 2 0 2 
T\ ^^-^[^14 9 ^fflVr^HII^-^^s o^rAij-r 
So ^IC, KLfi 5 2 0 3*^frT££. i5 0^g^3 

wijVt-ium^— $(Dmum&4 9 o i ^Mst^giv^ux h 

tCS/ir^nSo ^^*]lf^gPi l .. , i4 9 0 3(CO^TiM5 2 
0 5 -J^y ~? U » I \l0)l£$}0)i$M } fr Evt^^- 

x y l offi<DffiftSPiHi 4 9 0 1 1 T 

fJi/+:^fflf^gPrPp 4 9 0 3 CDgPrip U^^bJi 2 T\ 

fWfr:^ tH^gp f ^ogPn n p is^>is(Dhtf k% iwt\ -y- x~7- 

y^yyUfl^^T^^Ct/j^/j^, ^^T\ Kl 
fl 5 2 0 6iaD SfflMgPiWi U X h Ort^, C co^iftii 

4901 «r»fflMSP4&rax^ y^^t&w-rso fit, 

aiffl 5 2 0 7 J: 0 fiir-E^ffifJ-gP^p 4 9 0 3 ^r^^iMgP 
W.^rSc Jai'H.f) 2 0 4 l:t/l/-7L, ^tif^gp 

.W4 9 0 2[Cffif l l!5 2 0 SWT^JiSniTSo S-f, Jfflf'l! 



19 



(11) 



WfffJ¥ 7 - 2 3 9 8 6 6 

20 



5 2 0 5 (DmWT$>Z>fr%:7-3LV 
?T%o 1 OS AOjlH^W 4 9 0 3 OftPiAU^l/fciU 
ffiOltflf^iW, 4 9 0 2 (DnVAU^Mtmc 2T[i(|— T£> 
S c LftA^Tit 7' 7 ^y -tr > 7 U ffift Q«fij£>gft& 7? tt 
SiWnoCMU tam 5 2 o 8tc}£t; 0 
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